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QRQVWDWLRQDU\YLEUDWLRQVVLJQDOV
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 )RXULHU WUDQVIRUP
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FRQWLQXRXVWLPHWRWKHFRQWLQXRXVIUHTXHQF\GRPDLQ ZKHUHDV IDVW)RXULHUWUDQVIRUP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LVDQHIILFLHQWDOJRULWKP
WR FRPSXWH WKH GLVFUHWH )RXULHU WUDQVIRUP DQG LW¶V LQYHUVH )7 WHFKQLTXH HDUQHG PXFK RI WKH LPSRUWDQFH LQ
SURFHVVLQJVWDWLRQDU\VLJQDO ))7 LVWKHRQHRIWKHH[WHQVLRQ RILW
:DYHOHW 7UDQVIRUP
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FRPSRQHQWVRIDVWDWLRQDU\ VLJQDO
*HQHUDOO\FRQYHQWLRQDOGDWDSURFHVVLQJLVFRPSXWHGLQWLPHRU IUHTXHQF\GRPDLQ:DYHOHWSURFHVVLQJFRPELQHV
ERWK WLPH DQG IUHTXHQF\ ,Q VLPSOH ODQJXDJHZH XVH WHUP FDOOHG µWLPHIUHTXHQF\¶ DQDO\VLV $ZDYHOHW LV D EDVLV
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IUHTXHQF\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ZDYHOHW DQG ȥW LQGLFDWHV FRPSOH[FRQMXJDWHRIWKH DQDO\VLQJ ZDYHOHWȥW7KH SDUDPHWHU µD¶ LV WHUPHGDV VFDOLQJ
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,Q DERYH HTXDWLRQ Z UHIHUV WR FHQWUDO IUHTXHQF\ RI WKH PRWKHU ZDYHOHW 7KH WHUP LQYROYHG LQ DERYH
HTXDWLRQ LVVSHFLILFDOO\ XVHGIRUFRUUHFWLQJWKHQRQ]HURPHDQRI WKHFRPSOH[VLQXVRLGDQG LQPRVWRIFDVHV LWFDQ





7KH WHVW ULJ VHWXSZDVFRQVWUXFWHG WR VWXG\ IDXOWGHWHFWLRQRI JHDUXVHG LQ ,&HQJLQH    
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7KHEHORZILJXUHV VKRZVWKH /LQHVNHWFK DQGH[SHULPHQWDO HQJLQHWHVWVHWXSXVHGIRUIDXOWGHWHFWLRQRIJHDUXVHGLQ
LQWHUQDO FRPEXVWLRQ HQJLQH 7KH H[SHULPHQWV ZHUH FRQGXFWHG RQ WKH .DZDVDNL %DMDM .% WZR VWURNH VSDUN
LJQLWLRQ HQJLQH ,Q SUDFWLFH WKH HQJLQH FRQGLWLRQV DUH PRQLWRUHG DW LGOH VSHHG ZKLFK LV QHDUHU WR  USP
7KHUHIRUHWKHH[SHULPHQWKDVEHHQFDUULHGRXWDWFRQVWDQWURWDWLRQDOHQJLQHVSHHGRI  USPDWWK JHDUSRVLWLRQ
+HUHWKHHQJLQHVSHHGUHIHUVWRWKHURWDWLRQDOVSHHGRIWKHFUDQN7KHHQJLQHZDVGULYHQE\XVLQJ+S'&PRWRU
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)LJ([SHULPHQWDOVHWXSRIJHDU ER[ IDXOWGHWHFWLRQRI DQ ,& HQJLQH
([SHULPHQWDOSURFHGXUH
,Q WKLVH[SHULPHQWWKHYLEUDWLRQVLJQDOZDVDFTXLUHGIURPDKHDOWK\JHDU FRQGLWLRQ DWFRQVWDQW FUDQNVKDIWVSHHG
RI USP WKHDFTXLUHGVLJQDOLVFRQVLGHUHGDVWKHEDVHOLQH,QVHFRQGWHVWIDXOWLVLQGXFHGLQWKHJHDUDVVKRZQLQ
ILJXUH  DQG WKHFRUUHVSRQGLQJYLEUDWLRQ UHDGLQJVZHUHH[WUDFWHG7KHVDPSOLQJ IUHTXHQF\RI  .+]ZDVXVHG WR
FROOHFWWKHGDWDIRUVHFRQG 7KHEHORZ ILJXUHVKRZ WKHFRQGLWLRQDQG ILJXUH  VKRZ SRVLWLRQRIJHDULQWKHJHDU




,Q FDVH RI JHDU YLEUDWLRQ JHDU PHVK IUHTXHQF\ *0)LV LPSRUWDQW ZKLFK LV JHQHUDWHG GXH WR PRGXODWLRQ
SKHQRPHQD ,Q IDXOW\ FRQGLWLRQ WKHUH H[LVWV LQFUHDVH LQ PDJQLWXGH LQ *0) ZKLFK LV WKH LQGLFDWLRQ RI GHIHFWLYH
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,QWKLVVHFWLRQ H[SHULPHQWDOGLVFXVVLRQ LVPDGH IRUIDXOWGLDJQRVLVWHFKQLTXH EDVHGRQWKH ))7 DQG &:7 IRUJHDU
ER[RIDQ,& HQJLQH
([SHULPHQW+HDOWK\JHDU
7KH H[SHULPHQWDO UHVXOWV ZLWKKHDOWK\ FRQGLWLRQRIJHDUDUH VKRZQLQIROORZLQJILJXUHV )LJXUH  E LOOXVWUDWHV
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([SHULPHQW*HDUZLWKLQGXFHGIDXOW
)LJXUHVKRZVYLEUDWLRQUHVSRQVHRIIDXOW\JHDULQWLPHDQGIUHTXHQF\GRPDLQ 7KH LQFUHDVHLQWKHDPSOLWXGHRI




)LJXUH  GHSLFWV &:7 SORW RI IDXOW\ JHDU ZKLFK VKRZV WKHUH LV KLJKIUHTXHQF\ DW  +] [IV 2WKHU WKDQ
IUHTXHQF\ +] WKHUHLVRQHPRUHGRPLQDQW IUHTXHQF\FRPSRQHQW LVREVHUYHGDW +]ZKLFKPDWFKHVZLWKWKH
FKDUDFWHULVWLFJHDUPHVKIUHTXHQF\7KLVKLJKIUHTXHQF\EDQGLQ&:7SORWLQGLFDWHVWKH H[LVWHQFH RIWKHJHDUIDXOW
 &RQFOXVLRQ
7KHYLEUDWLRQVLJQDOSURFHVVLQJWHFKQLTXHVXVLQJ)7 &:7 WHFKQLTXHDUH XVHGIRUIDXOWGLDJQRVLVVWXGLHV RI JHDU
GDPDJH GHWHFWLRQ 9LEUDWLRQ VWXGLHV FDUULHG RXW IRU KHDOWK\ DQG VLPXODWHG IDXOW\ JHDU XVHG LQ JHDU ER[ RI DQ ,&
HQJLQH 9LEUDWLRQ DFFHOHUDWLRQ OHYHOV KDV EHHQ VWXGLHG IRU KHDOWK\ DQG GHIHFWLYH JHDU LQ ERWK WLPH DQG IUHTXHQF\
GRPDLQ $OVRUHVXOWVKDYHEHHQFRPSDUHG &:7LV XVHGIRUGDPDJHGHWHFWLRQDQG IRXQGWKDW&:7LVHIIHFWLYHWRRO
IRUIDXOWGLDJQRVLV 7KHH[SHULPHQWDOUHVXOWLQGLFDWHVWKDWSURSRVHGPHWKRGLVHIIHFWLYHLQJHDUIDXOWGLDJQRVLV7KLV
UHVHDUFKVWXG\FDQEHH[WHQGHGWR PDFKLQHVZLWKD YDULRXVW\SHV RIIDXOWV
$FNQRZOHGJHPHQWV
7KHDXWKRUVJUHDWO\DFNQRZOHGJHWKHVXSSRUW RI 'U 36ULKDUL $VVLVWDQW 3URIHVVRU DQG 0U *QDQHVZDU 6DWDSDWL
5HVHDUFK 6FKRODU (OHFWURQLFDQG &RPPXQLFDWLRQ 'HSDUWPHQW1DWLRQDO,QVWLWXWHRI 7HFKQRORJ\.DUQDWDND IRU WKHLU
KHOSLQDSSO\LQJ ZDYHOHWWKHRU\IRUIDXOWGHWHFWLRQDSSOLFDWLRQ
D E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